has a higher share of the smallest businesses (with one to four employees) than the current average. The results support increased policy emphasis on encouraging small business start-ups and development; however, the optimal development strategy depends on the initial distribution of businesses within a local economy.
the role of amenities in creating jobs (Florida, 2002; Green, 2001 ) and fostering renewed attention to the role of entrepreneurship in local development (Von Bargen, Freedman, & Pages, 2003; Walzer, 2004, in press) .
Much has been written on how to make it easier and less risky to start businesses (Sohl & Rosenberg, 2003; Watson, Hogarth-Scott, & Wilson, 1998 ) and on identifying start-ups with high growth potential (Birch & Medoff, 1994) . However, whether a community has enough entrepreneurs remains an unanswered question. The expression "too much of a good thing" might well apply to the supply of small businesses in some communities; meanwhile, other communities rely heavily on employment by a small number of large businesses. Neither of these extremes is likely to be good for sustainable growth in the long run. Lichtenstein and Lyons (2006) raise this distribution issue. They argue that there are entrepreneurs in all sizes of businesses and that small, medium-sized, and large businesses are interdependent within a region's economy. Entrepreneurial development cannot be limited to small businesses. Moreover, some small businesses lack entrepreneurial characteristics (Lichtenstein & Lyons 2006; Muske & Woods, 2004) . On the other hand, midsize and large firms can be very entrepreneurial (Lichtenstein & Lyons, 2006) . Entrepreneurial development requires a balanced distribution of businesses within the local economy. The interdependence of businesses comes from local production and consumption linkages, as well as from various externalities (e.g., small businesses create local amenities, and large businesses create a critical mass for many local business services). Businesses of different sizes also enjoy mutual benefits in developing entrepreneurial skills, having successful role models, and training the region's labor force. Illustrations of such interdependencies include, for example, the health care industry, where large regional hospitals are often accompanied by a number of small clinics, individual practitioners, and medical equipment suppliers. Another example is the automobile industry, where large companies are supported by small subcontractors. Lichtenstein and Lyons (2006) suggest that regional entrepreneurial growth depends on how easily local entrepreneurs can improve their skills and expand their businesses. If a community has a relatively small share of entrepreneurs in a particular segment of the business-size distribution, there may be obstacles in the development process. It follows also that an appropriate economic development strategy may differ in response to the business mix in a particular region. Reflecting this fact, Lichtenstein and Lyons define three groups of strategies: small business incubation, improvement of overall business performance, and selective attraction of large businesses.
This article explores whether that balanced distribution or, in Lichtenstein and Lyons's (2006) term, a community's "pipeline of entrepreneurs" has an empirical relationship with measures of overall economic growth. We introduce an index that summarizes the distribution of employment across businesses-size categories and estimate the relationship between the index and county economic growth. Our main hypothesis is that this relationship is significant in practical and statistical terms. A subhypothesis is that results can then be used to determine the extent to which each locality might want to refocus its policies on small business start-ups, growth of mediumsized firms, attracting large firms, or size-neutral business enhancement policies.
The optimal local size distribution of firms is likely to be influenced by interstate variation in growth conditions such as natural amenities, the legal system, the tax regime, culture, or other statewide institutions. A national or multistate study would yield parameters that may not be applicable to a particular locality. Therefore, this study focuses on one state, Michigan. As we show below, subregions of Michigan display different estimated parameters for our job growth equation. Our study uses published federal data, which means that our technique can be replicated and applied to other states. A national study could be useful in informing federal or state policy, but our focus here is to develop a technique to help local practitioners set priorities with federal and state policy as givens.
The article is structured in the following way: The next section reviews literature on the relationship between business-size distribution and economic growth and provides further motivation for our approach. Then, we discuss the issues of measuring business-size distribution and present Michigan business-size distribution data. The next two sections present the empirical model and data followed by the results and implications. The final section presents our conclusions.
Midsize and large firms can be very entrepreneurial. Entrepreneurial development requires a balanced distribution of businesses within the local economy.
If a community has a relatively small share of entrepreneurs in a particular segment of the business-size distribution, there may be obstacles in the development process. It follows also that an appropriate economic development strategy may differ in response to the business mix in a particular region.
BUSINESS-SIZE DISTRIBUTION AND IMPLICATIONS FOR ECONOMIC GROWTH
A debate exists in the literature and among practitioners questioning whether regional economies benefit more from incubating small business start-ups, facilitating expansion of existing businesses, or attracting large business establishments from other regions. On the one hand, there is a common perception that small business is the major contributor to job growth and economic development (e.g., Birch, 1987) . Small business is associated with entrepreneurship and innovation, which are widely accepted engines of growth (Malecki, 1994; McQuaid, 2002) . Empirical studies reviewed by Martinez (2005) found a positive correlation between output growth and the share of small business. Entrepreneurs can help overcome local deficits; Low, Henderson, and Weiler (2005) found that rural areas may have more entrepreneurial breadth because of lack of employment opportunities in the formal sector. Also, a larger share of small and medium-sized businesses can make a local economy more flexible and less vulnerable to industry-specific shocks.
On the other hand, Schuh (1993, 1994) sharply criticize this perception. Looking at business-establishment-level data for manufacturing, they argue that the association of small businesses with job growth is driven by the endogenous transition of establishments among size categories and by disregarding job contraction, which is also higher among small businesses. They conclude that there is "no strong or systematic relationship between net job growth rates and either firm or plant size [in manufacturing]" (Davis et al., 1993, p. 25) . 1 In addition, not every small business is entrepreneurial (Muske & Woods, 2004) . Many new small businesses, especially branch plants, franchises, and retail shops, are replicas of existing business approaches (Malecki, 1994) . Moreover, the link between the growth of small businesses and income growth is even more questionable. Jobs in the small business sector are, on average, less persistent (Davis et al., 1993) and have fewer fringe benefits and lower wages (Ettlinger, 1997) . These arguments provide a rationale for practitioners to devote substantial resources to attract large businesses to their regions.
However, the conclusions by Davis et al. (1993 Davis et al. ( , 1994 can also be critiqued. Changes in employment by business establishments at one size level can directly affect changes at another size level; the changes are not independent of each other. For example, outsourcing of jobs by large businesses to smaller counterparts may support the job creation role of small business; because the two effects offset each other, there may be no growth at all at the economy-wide scale. Moreover, business establishments are linked by production process and ownership ties, which make the growth of one establishment conditional on the growth of others. Also, investments to foster large business attraction may never pay off because businesses tend to act strategically in requesting development incentives (Gabe & Kraybill, 2002) , and they may subsequently move to another state or abroad.
An interesting conceptual reconsideration of the relationship between the business distribution and regional economic development is provided by Lichtenstein and Lyons (2006) . They argue that effectiveness of business incubating, improvements of overall business performance, or selective business attraction strategies depend on specific conditions of the business mix in the local economy. To describe this mix, Lichtenstein and Lyons introduce the notion of an "entrepreneurial pipeline": a two-dimensional "map" of business distribution within a community. These dimensions are the life stages and entrepreneurial skill levels of businesses. The pipeline helps describe the interdependencies that exist among the businesses within a region (beyond production and consumption linkages). These interdependencies include peer pressure of the businesses at the same level of development and the role models of businesses at a more advanced stage. It follows that it is not any single part of the pipeline (e.g., large-scale plants) that is more important than the other; rather, the important thing is to have sufficient numbers of businesses in all categories. In other words, communities should have a balanced distribution of businesses. Lichtenstein and Lyons argue that development policies should be community specific and target development of that part of the business distribution that is underrepresented. If, for example, a community suffers a low business start-up and low survival rates, economic developers should rely more on an incubation strategy, whereas communities that do not have a sufficient number of more mature medium-and large-sized businesses should put more efforts into A debate exists in the literature and among practitioners questioning whether regional economies benefit more from incubating small business start-ups, facilitating expansion of existing businesses, or attracting large business establishments from other regions.
selective attraction. Communities that seem to have a sufficient proportion of businesses at all life stages and at all levels of entrepreneurial skills would benefit from employing development strategies that target overall improvement in business performance such as infrastructure improvements, upgrading of education, communication, and public services. Although the theory is compelling, it provides no practical guidelines for determining whether a community has enough of a particular business size.
This article explores how to operationalize Lichtenstein and Lyons's (2006) concept of a pipeline via empirical analysis. It sets forth a relatively straightforward way of measuring the pipeline. We focus on the number of firms of different sizes in a geographic region (county) to establish our measure. We also test whether there is a significant link between the size distribution of local firms and two common measures of local economic development: income and job growth rates.
The distribution of firms across business-size categories may, although imperfectly, capture both dimensions of Lichtenstein and Lyons's (2006) pipeline: the life stages and the level of entrepreneurial skill in the economy. The argument for this is as follows: Although not all small businesses are new, the life stages of business development are closely linked with the size of businesses. Before becoming big, all businesses start small (Lichtenstein & Lyons, 2006) . Even though there are entrepreneurs at businesses of all sizes, it takes an entrepreneur with a higher level of skills to successfully operate a large business (Lucas, 1978) . The next section presents an example of how to measure the firm size distribution.
MICHIGAN'S FIRM SIZE DISTRIBUTION
The U.S. Bureau of the Census County Business Patterns (2005) provides data on the number of business establishments in nine employment-size groups by county. The smallest group includes establishments with 1 to 4 employees, and establishments in the largest group employ more than 1,000 workers. Figure 1 depicts the shares of business establishments by the size groups for Michigan for the years 1988 to 2000.
As one might expect, the average share of business establishments in each size group decreases with increasing size of the business (see Figure 1 ). The range of the county-level values for each group also decreases from 40% (44 to 84) for the smallest size group (1 to 4 employees) to a range of 0.5% for the establishments with more than 1,000 employees (Table 1, Panel A). In each category above 19 employees, there is at least one county with no firms in that size range (minimum share of establishments is zero).
However, the establishment distribution does not reflect the fact that larger businesses have more impact on the local economy. To account for this, the number of establishments in each category is weighted by a measure of employment size. This way, the distribution of employment shares across business-size categories (groups) 2 is constructed. The resulting employment distribution is surprisingly close to uniform 3 ( Figure 2 ). If the employment shares were equal across the nine categories, each group would have one ninth or 11% of total employment. This equal share point is within 1 standard deviation from the mean for five out of nine groups and within 2 standard deviations across all groups. 4 This distribution of employment among the business-size categories can serve as the basis for exploring the pipeline theory. An arbitrary starting hypothesis is that the deviation of employment shares from a uniform distribution is negatively associated with growth of the regional (county) economy. This is simply a "straw man" distribution; it is necessary to choose a starting point for the estimation procedures that follow. In practice, a different starting distribution could be selected; the pipeline theory provides no guidance about the preferred distribution other than that it is necessary to have businesses of all sizes in the local economy.
To test the entrepreneurial pipeline concept, the following steps are taken. First, we regress county growth rates on the shares of employment in each size group. If the pipeline theory is valid, then measures of the distribution should have significant correlation with growth, controlling for other covariates. 5 If, in addition, the optimal distribution is our "straw man" of equal employment shares across all categories, we would expect the shares of the underrepresented groups (those with averages below equal shares: 1-4, 250-499, 500-999, ≥ 1,000) to have a positive association with growth. Following the same logic, the shares of the overrepresented groups would have a negative association.
This approach, however, would suffer from multicollinearity among the size groups and would provide only limited insights into the optimal growth-enhancing distribution. To strengthen the analysis, the distribution needs to be represented with a single statistic. As an example, we have constructed a business distribution index (Equation 1), which is the sum of the absolute deviations of the employment shares in each group from the uniform distribution (11%).
where x is the share of employment in each of the nine size groups respectively. By construction, a positive deviation from 11% in one category is offset by an equal negative deviation in other categories. Thus, by summing absolute values, the size of the deviation from a perfectly even distribution is counted twice. We divide the total sum of absolute deviations by 2 to make the interpretation of the index more intuitive. The index represents the share of total employment that would have to be reallocated among the groups to achieve a perfectly uniform distribution of employment across the business-size categories. A larger value of the index means the current distribution of employment across the size groups is more unequal. If the uniform distribution is optimal for growth, the index should have a negative association with measures of growth. However, if the equal distribution is not optimal, there is a positive value of the index (optimal deviation from the uniform distribution) that maximizes growth. Although the method of construction is different, our business distribution index is in several ways similar to the well-known Gini coefficient of income distribution. First, the index ranges between 0 and 1. Second, the index is a measure of deviation from an equal distribution. Third, in and of itself, the index says nothing about the optimal distribution. The index must be related to other variables and social goals to determine the optimal value. For Michigan counties, the average value of this index is 20.35%. It ranges from 12.88% to 61.47% (see Table 1 , Panel C). The distribution of the index across Michigan counties (averaged over the study period) is interesting as well. The southern part of the state, which includes all Michigan metropolitan and metropolitan adjacent counties, has a lower value of the index than the northern (primarily rural) counties (Figure 3 ). This map may support the initial hypothesis that more equal distribution of employment (captured by lower values of the index) may be attributable to more dynamic local economies. We begin our exploration of the relationship between the distribution and growth by plotting the values of the index against two measures of growth: the annual In contrast to the starting hypothesis, Figures 4 and 5 demonstrate a positive correlation between growth and the index. However, the distribution may correlate with industry structure (Davis et al., 1993) , education, and other determinants of growth (Barro, 1998; Démurger et al., 2001; Rupasingha, Goetz, & Freshwater, 2002) , so these covariates should be controlled econometrically. 
EMPIRICAL MODEL AND DATA
The relationship between the two measures of annual growth and the measures of the business-size distribution (size_distribution) is estimated using a model that includes several controls for county growth conditions. These conditions may also affect the distribution of businesses. The two measures of the distribution discussed earlier-the shares of employment and the index-are considered in turn. The model takes the following form (Equation 2):
where GR t, t + 1 is the growth rate between years t and t + 1 of per capita (and, in a separate equation, jobs) per 1,000 residents of county i. The share of population with a bachelor's degree (educ) controls for the level of education. Year binary variables (year) control for time-specific shocks common to all counties (e.g., inflation, national business activity conditions) and common trends, such as the declining number of jobs in manufacturing. The number of jobs per capita in manufacturing (manuf), farming (farm), and government (gov) controls for the local industrial structure. The number of business establishments per square mile (denst) controls for the degree of concentration and urbanization. This last variable correlates with the measures of business-size distribution by construction (they both use the total number of business establishments). However, this correlation is small; for example, the correlation between business density and the distribution index is about 0.01. The model omits a number of potential covariates; among them are local taxes, natural amenities, quality of local government, spatial interdependence of the regions, and other geographic and institutional conditions. However, most of these factors have little variability over time. Vector e denotes unobserved county-specific conditions that are fixed over time. Finally, u represents an idiosyncratic error.
One may argue that the conditional growth model employed in our analysis should include income and job levels to control for state dependency. However, those variables are endogenous to growth by construction-the future level is a function of the current level and the growth rate. Thus, their inclusion would introduce bias to the fixed-effect estimates. Nevertheless, the control variables used in the model explain a large portion of variation in income and job levels and, thus, control for their effects.
A fixed-effect feasible generalized least squares (FE FGLS) procedure is used to estimate the model. The main benefit of the selected procedure is that it helps control for unobserved fixed factors in the growth model (e) and provides efficient estimates of standard errors. Fixed-effect estimation reveals how change in the business distribution for the same entity associates with change in the growth rate controlling for other factors. The unrestricted FGLS procedure helps to mitigate the effects of spatial and serial autocorrelation in errors.
6 Although the estimation approach does not control for all sources of bias (Besley & Case, 2000) , it is the most efficient among feasible alternatives (see Appendix A for comparison of alternative procedures). To get consistent FGLS estimates, one year (1988) is not used for the estimation after the fixed-effect transformation is performed on the full set of data.
Whether inclusion of the above-mentioned controls improves the estimation can be verified by regression of measures of business distribution on the control variables. Appendix B presents the results for the business distribution index and the shares of employment in 1-to-4, 20-to-49, and 500-to-999 employee firms (columns 1 to 4, respectively). There is a significant correlation between the controls and the measures of the pipeline, which supports the inclusion of the former into the empirical model.
The relationship between growth and the business distribution is estimated using data for 83 Michigan counties over The mean value of real per capita personal income growth is 1.29% per year ( Table 2 ). The average job growth is 1.67% per year. There is .21 positive correlation between income growth and job growth. Thus, they reflect slightly different dimensions of economic development. This relatively low correlation between the two measures of growth reflects the fact that new jobs, particularly in metropolitan areas, benefit a large pool of commuters from other counties. This fact also helps explain why the correlation between the index and income growth (Figure 4) is lower than the correlation with job growth (Figure 5 ). The growth rates of jobs and wages are different for most industries. Also, income growth is an important policy target, so we use this measure along with jobs growth in the following analyses.
During the 13 years under consideration, Michigan's economy went through structural changes contributing to growth. The share of smaller businesses on average decreased, whereas the share of businesses with 50 to 249 and 500 to 999 employees increased by a few percentage points. Cross-sectional variation of the shares decreased for groups of 1 to 499 employees. The average value of the business distribution index did not vary significantly, but the range of values trended downward after peaking in 1992 ( Figure 6) ; the employment distribution becomes more similar across Michigan counties during the period of analysis.
Regarding the control variables, the average share of population with a bachelor's degree in our sample is 6% (Table 2 ). There are, on average, 76.55 jobs per 1,000 residents in manufacturing, 13.07 in farming, and 73.49 employed by government. An average unweighted concentration of business is 4.15 establishments per square mile. Additional descriptive statistics and data sources can be found in Table 2 .
RESULTS AND IMPLICATIONS
The main estimation results are presented in Tables 3 and 4 . The tables contain FE FGLS estimates of the conditional correlation between the measures of business-size distribution and annual growth rate of jobs and per capita income. The characteristics of business distribution are significant determinants of income and job growth. For all specifications, the measures of distribution are jointly significant. Table 3 presents estimates of the relationship between growth and the shares of employment by business-size categories. Columns 1, 2, and 3 display the effects on job growth, and columns 4, 5, and 6 display the effect on income growth. Columns 1 and 4 present estimates for all Michigan counties. In addition,
The characteristics of business distribution are significant determinants of income and job growth. the model is estimated separately for metropolitan and nonmetropolitan counties (columns 2 and 5, and 3 and 6, respectively). The metropolitan part includes 41 Michigan metropolitan and metropolitan-adjacent counties (Beale Codes 0, 1, 2, 3, 4, 6, & 8) . 7 The nonmetropolitan part includes 42 Michigan nonmetropolitan, relatively rural, counties. The reason for this separate estimation is that the growth models are functionally different between these two subregions of the state (Nizalov & Loveridge, 2005) .
The estimates for the employment shares represent the effect of marginal change in the share in comparison to the omitted category-businesses with more than 1,000 employees. A common feature to both growth outcomes (columns 1 and 4) is that the effect of the smallest size category (with one to four employees) is positive, meaning that the effect of microenterprises (individual practitioners and family businesses) on growth is higher than the effect of the largest enterprises. The relative effect of each group is decreasing with the size of the business: Estimates become less positive (see also Figures 7 and 8) . An important difference between the results for jobs and income should be highlighted. The positive effect of smaller business is more distinctive for job growth, whereas regional income growth benefits more from only the smallest businesses as well as the omitted group of the largest enterprises (relative effect of other categories is negative). This difference between the two models is consistent with the literature, which questions the effect of small business on income growth. It follows that there is a conflict between job and income growth-enhancing distributions of business across the size categories. The job growth-enhancing distribution would have a larger share of employment in small businesses with sizes from 1 to 99 employees and a smaller share of employment in larger businesses than the average value. On the other hand, an income growth-enhancing distribution would have a larger share of both the smallest (1 to 4 employees) and the largest (more than 1,000 employees) businesses than we observe in an average Michigan county.
The direction of this relationship is somewhat different from our straw man hypothesis, which said that an increase in the share of groups that are, on average, below the equal share of 11% (1 to 4, 250 to 499, 500 to 999) would have a positive association with growth. That suggestion is true only for the smallest group (1 to 4).
Many estimates in columns 1 and 4 of Table 3 are imprecise (statistically insignificant). There are two explanations for the large standard errors.
8 First, there is a large correlation among the parts of business distribution (Appendix B), which leads to inflated errors. A solution to this, as we argued earlier, would be an alternative measure of the distribution (the index considered later). Second, the growth models are functionally different between the metropolitan and nonmetropolitan areas (Nizalov & Loveridge, 2005) . Thus, a separate estimation of the model for both subregions is necessary.
When we consider the job-growth model for metropolitan and nonmetropolitan areas (columns 2 and 3 of Table 3 ), this functional difference becomes obvious. For metropolitan areas, a larger share of the largest businesses (omitted category) is inferior compared to other categories. The latter have a positive association with growth. This positive effect is largest for the smallest businesses but is gradually decreasing with increasing business size. This implies that a job growth−enhancing distribution in metropolitan counties would have more employment in smaller businesses than in the larger ones.
In nonmetropolitan areas this relationship looks quite different. All business categories except the smallest one have a smaller effect than the largest businesses (coefficients are negative). Thus, to facilitate job growth in nonmetro areas, the emphasis should be on attracting or growing large businesses and facilitating start-ups of the smallest. This metro/nonmetro difference in the growth model may explain the difference in policy effects that target small business development found in the literature (e.g., Nizalov & Loveridge, 2005) . It also supports Lichtenstein and Lyons's (2006) argument that policy interventions should be community specific.
On the other hand, the income-growth model does not reveal any important difference between metropolitan and nonmetropolitan areas (estimates in columns 5 and 6 of Table 3 are similar). For both subregions, it is beneficial to facilitate start-ups of the smallest businesses and increase the share of the largest. This similarity in the income growth patterns may be in part because of commuting and migration flows that redistribute earnings among the counties.
Regarding the results where the distribution is presented with the index (Table 4) , the positive coefficient implies that the growth-enhancing distribution of businesses is not flat (11% employment share per size group). The quadratic term for the index is negative, which means that the positive effect of the deviation from a uniform distribution is decreasing and there is a point after which further deviation from an even distribution has a negative impact on growth. The turning point (optimum) for job growth is 34.1% and 25.7% for income growth. These points are above the average value of the index in our sample (20.35%). The results allow splitting Michigan counties into three groups. The first group includes counties with lower-than-optimal values of the index (below 20% to 22%). Counties in this group would benefit from having more employment in smaller businesses. The second group includes counties with the index in a range of 22% to 35%. The distribution in this group is close to being optimum, controlling for other growth conditions. Finally, the third group includes counties where the value of the index is higher than optimal (above 35%). The distribution in this group is overrepresented with smaller businesses. Figure 3 illustrates the spatial distribution of these categories. As mentioned earlier, the southern part of the state (mostly metropolitan) has lower values of the index (closer to a uniform distribution). The northern counties (primarily rural) have less uniform distributions. This systematic difference in distributions supports the heterogeneity in the growth model presented in Table 3 and supports the earlier conclusions that metropolitan areas would benefit more from facilitating the growth of small business.
The groups match the three development strategies presented by Lichtenstein and Lyons (2006) . In light of our findings, it seems to be reasonable that the first group would benefit more from a business incubation strategy, whereas the second and third groups would benefit more from the performance-enhancing and selective-attraction strategies, respectively. Thus, the results indicate that the majority of counties can do better by focusing effort on managing the "pipeline of entrepreneurs and enterprises" (Lichtenstein & Lyons, 2006, p. 377) and adjusting the business distribution so that it is closer to the optimal index value.
Regarding the estimates for our control variables, a higher level of education is negatively related to growth. This variable reflects a negative relationship between the initial level of income (with which education correlates positively) and growth. Other controls are also significant. The estimates are robust to changes in the specification of business distribution variables.
The article, however, has some limitations. By considering annual growth, we are focusing our attention on the short-run relationship between the size distribution and growth. The longrun effects may be different and should be addressed separately. Also, the data that we use in this study do not provide us with information on nonemployer entities (self-employed entrepreneurs), which are a large portion of all business establishments. This exclusion, however, does not compromise our results. The number of nonemployer entities is correlated with the share of the smallest businesses.
The definitions of size groups are taken as provided by the U.S. Bureau of the Census (2005) County Business Patterns without considering alternatives and possible implications. Average size of establishments in each group can be estimated more precisely, and the distribution index can be constructed in several other ways (e.g., sum of square deviations from national averages). Moreover, considering larger areas, such as commuting zones (Tolbert & Sizer, 1996) or states, may capture more subtle interdependencies that may exist among businesses of different sizes, although with increased geographic scope, the reliability for local decision making may decline. Finally, this work has focused on using readily available federal data sets. Special data sets with To facilitate job growth in nonmetro areas, the emphasis should be on attracting or growing large businesses and facilitating start-ups of the smallest.
The results indicate that the majority of counties can do better by focusing effort on managing the "pipeline of entrepreneurs and enterprises" and adjusting the business distribution so that it is closer to the optimal index value.
detailed information on business growth patterns (e.g., the Longitudinal Business Database, Jarmin & Miranda, 2002) would allow a more complete test of the entrepreneurial pipeline theory, although they would be more difficult for practitioners to replicate. Future work may explore these questions and document whether our findings can be replicated in other states. Our major finding is that there are strong links between business-size distribution and regional economic growth. The results indicate that the growth-optimizing distribution of employment by business size is not uniform. We found also that optimal job and income growth−enhancing distributions would have a higher share of the smallest businesses than is currently the average. However, a larger share of businesses with more than 1,000 employees would also facilitate income growth in some counties.
SUMMARY AND CONCLUSIONS

This
There are several direct policy implications. The appropriate policy actions (e.g., incubating small businesses or recruiting and growing large businesses) depend on the current distribution of businesses in a particular region, supporting ideas by Lichtenstein and Lyons (2006) . In Michigan, most counties (particularly in the southern part of the state) seem to need to pay more attention to smaller businesses, given our results. A regional economy needs to maintain a sufficiently large share of self-employed entrepreneurs, family businesses, and other small (micro) enterprises to enhance growth of other parts of local economy. Unlike industrial recruitment or infrastructure-based economic development strategies, policies to stimulate small business formation need not be costly but may require thoughtful effort to achieve cultural and attitudinal shifts. Some examples of low-cost, small business-friendly cultural shifts can be found in Low et al. (2005) ; Lichtenstein, Lyons, and Kutzhanova (2004) ; Muske and Woods (2004) ; Emery, Wall, and Macke (2004); and Hanham et al. (1999) .
In conclusion, it is evident that in Michigan, the notion of an entrepreneurial pipeline is a concept that is supported by the modeling results, at least in terms of the numbers of businesses in various size categories. The entrepreneurial pipeline should help inform policy as decision makers choose to pursue various competing strategies for local economic development.
The analysis presented in this article is not without its shortcomings. One may argue, for example, that counties, used as units of analysis, are too small to capture all the complexity of business interdependencies. Also, the findings presented in this article may be sensitive to the definition of the index or to the specifics of Michigan economy. We recommend that local policy makers replicate the study for their own states prior to implementing policies based on our findings. Finally, more detailed or broader data sets may be called into service to develop stronger measures of entrepreneurial skill that complement the current study.
APPENDIX A JUSTIFICATION OF THE ESTIMATION TECHNIQUE
To compare alternative estimation procedures, the relationship between income growth and the distribution index is estimated using pooled ordinary least squares (POLS) (columns 1 and 2, Table A1), fixed-effect (FE) (columns 3 and 4), first difference (FD) (column 5), Arellano-Bond (Abond; Arellano & Bond, 1991) (column 6), and fixed-effect feasible generalized least squares (FE FGLS) (column 7) methods. Results are presented in Table A1 Table A1 are somewhat different from the results presented in Table 4 of the main part of this article.
When we compare POLS estimates (Table A1 , columns 1-2) with FE and FD results (columns 3-7), we can observe a significant difference both in terms of estimated parameters and a goodness of fit. This difference suggests the presence of unobserved fixed effects and makes FE and FD estimates superior relative to POLS. Addition of time-varying control variables (education, industry structure, business concentration, and year dummies) further reduces omitted variable bias in a significant way. The difference is observed for both POLS (columns 1-2) and FE (columns 3-4) estimates.
Consistency of FE and FD estimates rely heavily on a strict exogeneity assumption. The assumption implies that the explanatory variables have to be exogenous for all time periods (not just contemporaneously). If this assumption holds, the results of FD and FE estimation procedures (Columns 4 and 5) should be similar. However, some difference is observed for estimates on education. This difference can be treated as a sign of endogeneity problem (Wooldridge, 2002, chap. 11) or that this variable is predetermined.
A potential remedy for this problem is provided by Arellano-Bond (ABond) estimation technique (Arellano & Bond, 1991) . The result is presented in Table A1 , column 6. These estimates are somewhat in between the FE and FD results. However, ABond estimates may be inconsistent because of the presence of serial correlation in errors. Thus, the FE procedure is used as a base for the analysis. Comparing FE and FD, the former is more efficient for two reasons: First, bias in FD parameters does not decrease with the number of time periods; second, with a small serial correlation in error term (which is true in our case), the FE procedure is more efficient (Wooldridge, 2002, chap. 10) .
Finally, to improve the efficiency of the FE estimates, the standard errors are corrected for spatial and serial autocorrelation by applying FGLS procedure on FE transformed data (column 7). This step increases the goodness of fit of the model compared with the original FE procedure.
The results obtained by these different procedures display significant similarity, which allows us to conclude that they are robust to the alternative technique. However, FE FGLS is used for the rest of the article as the most efficient. NOTE: Standard errors are in parentheses; 913 annual observations in 83 counties. Time dummies are suppressed for display purposes. POLS = pooled ordinary least squares; FE = fixed effects; FD = first difference; Abond = Arellano-Bond; FEFGLS = fixed-effect feasible generalized least squares. *Significant at 10%. **Significant at 5%. ***Significant at 1%. Table B1 presents estimates of the association of the control variables with the business distribution index and employment share in selected business-size categories. The results imply that a higher level of education reduces inequality in the business distribution (parameter on education is negative in column 1). A higher share of people with bachelor's degrees is also associated with reduction in the employment share of the smallest (1 to 4 employees) and medium (500 to 999 employees) businesses, holding other factors fixed. A higher share of manufacturing and a larger number of business establishments per square mile make the deviation of business distribution from uniformity larger (coefficients in column 1 are positive). Employment in the government sector and farming is also a significant determinant of business-size distribution. In summary, significance of the control variables in explaining the variations in the measures of business distribution justifies their presence in the estimation model.
APPENDIX B MODEL SPECIFICATION
Tabulation of business distribution introduces substantial multicollinearity into the model, as was argued above. The share of employment in both the small (1 to 4 and 20 to 49 employees) and medium (500 to 999 employees) businesses strongly correlates with the shares of employment in other size groups. However, some interesting results can be observed. By construction, the estimates on the shares are biased toward minus one. An increase of the share in one group by 1% tends to decrease the share of employment in other group by 1%, holding other factors fixed. Results in column 2 reveal a positive and significant correlation among the shares of employment in the smaller size groups (1 to 4, 5 to 9, 10 to 19, and 20 to 49 employees). The results imply that growth of smaller businesses is mutually dependent, lending support to Lichtenstein and Lyons's (2006) theory. This effect can come through a larger supply-and-demand base among the businesses, role modeling, experience, or other unobserved common conditions. There is no such relationship for the larger business groups. 
